Abstract Let be a linear functional of the space C = C( ) of continuous functions on an interval . The nonlocal boundary problem for an arbitrary linear differential equation
Introduction
We start with a given nonzero linear functional on the space C = C( ) of the continuous functions on an interval in R. The interval may be arbitrary chosen: it may be finite or infinite, closed or open, but for some normalization, we assume that 0 ∈ . For the functional we assume that it is continuous on C( ) with a Stieltjes integral representation of the form
where α, β ∈ and γ (t) is a function with bounded variation on [α, β] . According to the Riesz-Markov theorem (see Edwards [5, Ch. 4] ) representation (1.1) holds for arbitrary continuous linear functionals on C( ).
For our considerations it is important to introduce the notion of exponential indicatrix of the functional .
Definition 1.1 The function
is said to be the exponential indicatrix of .
E(λ)
is an entire function of exponential type (see, e.g. [1, p. 108]). We consider the case when the support (carrier) of contains at least two different points. We characterize this case as nonlocal one.
In the nonlocal case of the functional , the indicatrix has an infinite sequence of zeros in C (see [6] , pp. 106-109)
with corresponding multiplicities
Further we consider in details the case when {1} = 0, i.e. the case, when λ = 0 is not a zero of the indicatrix E(λ). The case when E(0) = {1} = 0 is also important, since such is the functional { f } = f (T ) − f (0), basic for determining of periodic solutions of linear ordinary differential equations (LODEs) with constant coefficients. On this example, we will show how to reduce the case E(0) = 0 to the general one.
We normalize the functional by the requirement
Definition 1.2 Let P(λ) = a 0 λ n + a 1 λ n−1 + · · · + a n−1 λ + a n , a 0 = 0 be a given nth degree polynomial. The problem for determining of a solution of a LODE with constant coefficients 4) satisfying the boundary value conditions (BVCs)
with given α k is said to be a nonlocal Cauchy boundary value problem, determined by the functional .
The determining of periodic and antiperiodic solutions of LODEs with constant coefficients reduces to such problems. In order to embrace a larger class of such problems, we introduce the notion of a mean-periodic solution, determined by a functional .
